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Background: Anti-melanoma differentiation-associated protein 5 (MDA5) associated idiopathic inflam-
matory myopathy (IIM) often manifests with minimal muscle weakness and rapidly progressive intersti-
tial lung disease (RP-ILD) with a poor prognosis. The clinical presentation may be varied in different
ethnic groups. The ongoing coronavirus disease (COVID-19) pandemic has made management even more
challenging as certain manifestations may be difficult to diagnose remotely.
Aim of the work: To throw light on the rare association of CMV infection in established anti-MDA5 myosi-
tis with severe consequences. Similar cases were presented and compared.
Case report: A 42-year-old lady presented with heliotrope rash, periorbital edema, ulcerated Gottron’s
papules, proximal muscle weakness and intermittent fever of six-month duration. Anti-MDA5 antibodies
were positive. Active disease, including myocarditis and RP-ILD, were challenging to diagnose on telecon-
sultation. Upon initiating tofacitinib, cytomegalovirus (CMV) polymerized chain reaction (PCR) came pos-
itive. Ganciclovir was started with the possibility of viral activation being the potential driving force for
interferon pathway activation and dermatomyositis (DM) flare, but the patient succumbed to the illness.
Conclusion: Viral triggers are known to induce autoimmune disease in the genetically predisposed.
However, CMV infection in established anti-MDA5 myositis is uncommon and further association with
myocarditis is a rare occurrence. Ulcerated Gottron’s and periorbital oedema may carry a sinister conno-
tation in Indians with anti-MDA5 DM, with worse manifestations such as myocarditis– which albeit rare,
can be fatal.
� 2021 Egyptian Society of Rheumatic Diseases. Publishing services provided by Elsevier B.V. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction:

Dermatomyositis (DM) presents with florid muscle weakness
and varied cutaneous manifestations and comprises skin features
as heliotrope rash, gottron’s papules, macular erythema, and occa-
sionally palmar papules and skin ulceration [1,2]. In contrast, anti-
melanoma differentiation-associated protein 5 (MDA5) positive
DM is a rare subset which oftentimes manifest with minimal mus-
cle weakness and rapidly progressive interstitial lung disease (RP-
ILD) with a poor prognosis unless diagnosed by testing for specific
Myositis-specific antibodies (MSAs) [3,4]. Classic cutaneous mani-
festations vary in different ethnic groups and may be important
pointers towards diagnosis [5,6]. Cutaneous ulceration is reported
in 50% of anti-MDA5 associated idiopathic inflammatory myopa-
thies (IIM), most frequently over the elbows, knuckles, knees, lat-
eral nail folds and also seen over sun exposed areas as chest or
back [1,3].

Interstitial lung disease (ILD) among Asians is generally rapidly
progressive compared to Westerners and frequently culminates in
fatal outcomes with up to 70% mortality in patients with anti-
MDA5 IIM [4,5]. It is crucial to initiate prompt intensive treatment
for RP-ILD with anti-MDA5 antibody due to its poor prognosis. The
measurement of titer of anti-MDA5 antibodies takes several days
and this can delay the necessary intervention. Consequently, iden-
tifying key clinical signs in suspects can offer important guidance
for initiating early aggressive therapy. The ongoing coronavirus
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Fig. 1. Flow chart for the search strategy of the terms (‘‘Cytomegalovirus and
myositis”) published on MEDLINE any time.
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disease (COVID-19) pandemic has made management challenging
as certain manifestations may be difficult to diagnose remotely.

As we are in the midst of an unprecedented pandemic, we can
only speculate the long-term effects and implications of COVID-
19 [6]. A negative impact of the pandemic on the QoL of RA
patients has been described [7]. Among persons with COVID-19,
the development of fibromyalgia syndrome was anticipated as a
consequence to pandemic-associated stressors [6]. A causal rela-
tionship between vasculitis and viral infections has been postu-
lated. Vasculitis is potentially one of COVID-190s presenting
symptoms and prompt diagnosis and treatment is crucial in
improving outcome of patients [8]. Viral triggers are known to
induce autoimmune disease in the genetically predisposed. How-
ever, the hypothesis that viral infections can drive autoimmunity
in established anti-MDA5 myositis is proposed but poorly studied.
Myocarditis is another cause of mortality in IIM though not typi-
cally described in anti MDA5 IIM.

A case is presented with anti MDA5 positive IIM with CMV
infection associated flare of dermatomyositis (DM), who suc-
cumbed to RP-ILD and myocarditis. Albeit rare, myocarditis should
be actively looked out for in patient with MDA5 positive IIM.
2. Methods

A search was conducted using the terms (‘‘Cytomegalovirus and
myositis”) published on MEDLINE any time. Of fifty-eight articles
obtained, 38 case reports were identified. After excluding articles
in languages other than English and those without available full-
text, six reports were used for further analysis. Written consent
was obtained from the patient described (Fig. 1).
3. Case presentation

A 42-year-old lady presented with heliotrope rash and perior-
bital edema, ulcerated Gottron’s papules, proximal muscle weak-
ness, and intermittent fever of six-month duration. Computerized
Fig. 2. A: Heliotrope rash with periorbital puffiness; B: Vasculitis ulcer over knuckles; C:
fields having patchy consolidations with ground glass opacities suggestive of an organizin
treatment.
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Tomography (CT) of the chest suggested early ILD. Myositis specific
autoantibodies were sent, and azathioprine (AZA) initiated for DM.
The patient developed cytopenia with AZA which improved on dis-
continuing the drug though the patient’s condition rapidly deteri-
orated during the imposed lockdown period. She returned with
symptoms of easy fatiguability, dyspnea, and vasculitis ulcers over
the Gottron’s rashes, elbow, and feet (Fig. 2a–d) requiring in-
patient admission nine months after initial presentation and
15 months into the illness. Anti- MDA5 antibodies tested positive.
2D-Echocardiography confirmed systolic dysfunction and CT
revealed rapid progression of interstitial lung disease (RP-ILD),
both of which were missed on teleconsultations (Fig. 2e, f).

As she continued to worsen despite pulse methylprednisolone
and cyclophosphamide, tofacitinib was initiated. However, it had
to be discontinued after CMV polymerized chain reaction (PCR)
turned positive. She was treated with ganciclovir with the possibil-
ity of viral activation being the potential driving force for inter-
feron pathway activation and flare of DM. Despite continuing
high dose glucocorticoids and antivirals, CRP (18 mg/dl) and high
ferritin (>1500 ng/ml) remained high, and patient succumbed to
her illness over a fortnight of in-patient management.
Vasculitis ulcer involving elbow; D: Vasculitis ulcer involving feet; E: Both the lung
g pneumonia pattern; F: Timeline of the patient’s clinical manifestations along with



Table 1
Association of cytomegalovirus (CMV) infection with myositis case reports.

Case Report Country/
year

Caseage/sex Risk
factors

With
CMV

MSA Other organs
involved

Treatment Outcome

Gupta et al India/
2021

42/F DM Yes MDA5 Myocarditis, ILD AZA, MP, CYC, tofacitinib, GCV Death

Sakthivadivel
et al [14]

India/
2020

29/M GBS Yes None Oral ulcer,
Myonecrosis

P, valganciclovir, plasmapheresis Improved with
plasmapheresis.

Zhang et al [15] China/
2020

61/M DM Yes None Pneumonia,
Bronchitis

MP, moxifloxacin, TZP, oseltamivir,
voriconazole, GCV.

Resolved after 4 days

Lange et al [16] USA/
2018

Middle
aged/F

MAS Yes anti-RNP
anti-Ro

Endocarditis, DPI,
GNB, UTI

Valganciclovir, DX, anakinra
etoposide

Death

Hozumi et al
[17]

Japan/
2012

62/F PM Yes None Ulcerating
bronchitis

IV GCV Improved after 3 wks

Hashimoto et al
[18]

Japan/
2006

67/F DM Yes None ILD CYC, P, GCV Death
72/F DM Yes None P, GCV Improved after 3 mo

Naylor et al [19] UK/1987 65/F – Yes None ARF Peritoneal dialysis Ms. strength recovery
4 mo after discharge69/F – No None subclinical HT Corticosteroids

DM: Dermatomyositis, GBS: Guillain-Barre syndrome, MAS: macrophage activation syndrome, CMV: cytomegalovirus, MSA: myositis-specific autoantibodies, PM:
Polymyositis, MTX: methotrexate, anti-RNP: anti-ribonucleoprotein, UTI: urinary tract infection, ILD: Interstitial Lung disease, DPI: Diffuse pulmonary infiltrates, GNB: gram-
ve bacteremia, ARF: acute renal failure, HT: Hashimoto’s thyroiditis, AZA: azathioprine, MP: methylprednisolone, TZP: Piperacillin/Tazobactam, GCV: Ganciclovir, DX:
dexamethasone, CYC: cyclophosphamide, P: Prednisolone, TMP-SMX: Trimethoprim-sulfamethoxazole, Ms: muscle.
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4. Discussion

Ulcerated Gottron’s and periorbital edema can be important
clues to underlying anti-MDA5 DM and viral activation could be
the underlying driver of autoimmunity [9]. Six other cases were
identified in literature reporting the intersection of CMV with IIM
(Table 1). A few cases were successfully managed with ganciclovir
though many succumbed despite treatment. High mortality of
anti-MDA5 positive DM and association with CMV infections and
seasonality of the former opens the case to explore underlying
inborn immune pathway defects which may predispose these indi-
viduals to viral infections [10]. Recently identified similarity
between COVID-19 and anti-MDA5 positive IIM further highlights
an important role of viruses in triggering and sustaining autoim-
munity. MDA5 being the cytoplasmic sensor for viral RNA could
potentially predispose to infections when defective or lead to
autoimmunity from hyperfunctioning gain-of-function mutations.
Autoimmunity and primary immunodeficiency are now known to
be along a continuum, with the recent recognition of heritable
digenic and polygenic defects in several autoimmune disorders
with widespread availability of whole exome sequencing [11].
Therefore, it seems plausible that greater insight into the area
may potentially classify anti-MDA5 DM as an adult-onset primary
immunodeficiency with autoimmunity with important therapeutic
implications [12]. Milder disease course in another subset of anti-
MDA5 IIM suggests the disease may be bi-phenotypic with two
distinct variants in the Indian population [9].

Teleconsultation has assumed the center stage in management
of chronic diseases during the COVID-19 pandemic [13]. Although
the preferred means of communication in these unusual times,
there is felt need to develop means of better clinical examination
and identify key aspects of poor health like cardiac or muscle dis-
ease through audiovisual consultations [11]. The rare occurrence of
myocarditis in anti-MDA5 DM may be fatal as in this case, and
greater attention to cardiac function may be considered in
management.
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